Meeting customer needs is considered to be vital for new product success. This study explores customer need identification and related challenges in product management and research and development (R&D) in a market-driven context, where a large number of customers exist. This paper reviews the literature on customer interaction and needs in a product development context. Despite the rich literature, product management and R&D angle have not been sufficiently addressed. Thus, customer need identification and challenges from product management and R&D managers' perspectives are studied in two new product development (NPD) projects: one in business-to-business (B2B) and the other in business-to-consumer (B2C) market. While differences between B2B and B2C markets exist, the results indicate that product management professionals must collaborate with various stakeholders and utilize many information sources to obtain and interpret diverging customer needs. Recommended practices for companies to tackle various customer-need related challenges include systematic ways of working, small cross-functional teams in product definition, and avoiding early handovers between product management and R&D. Besides internal collaboration, product management and R&D professionals should aim for some direct contact with selected external customers to clarify the real and project specific needs, and to build overall understanding about customers.
Introduction
Customers are one of the key sources for new product development projects, and understanding customer needs is required to ensure product success [1] [2] [3] . While customer involvement in product development may not always result in the desired results, interaction with customers can reduce uncertainty and develop foresight to meet their future needs better [4] . Customer orientation is a key element of a market orientation strategy [5] , and various methods to identify customer needs have been proposed [6, 7] . However, global markets with a large number of customers necessitate distinctive efforts to understand customer needs for new product development (NPD) purposes.
Product management aims for customer satisfaction and a long-term company value. Product management tasks include the identification of both stated and unstated customer needs, road mapping and strategic vision. More operational tasks include, for instance, release planning, requirement elicitation, prioritization and management [8, 9] . Requirement elicitation focuses on identifying information sources, such as customers and other stakeholders, and requirement discovery by using various techniques [10] [11] [12] .
In a market-driven context, a company has numerous customers who make decisions regarding the product's functionality, instead of only one. Requirements flow continuously from various internal and external stakeholders and sources [13, 14] . The special needs of market-driven product development include balancing different requirement types, market-pull and technology-push trade-off, and release planning and requirement selection [15] .
Despite the rich literature on customer needs, e.g. [3] , insufficient attention has been paid to how product management and research and development (R&D) professionals responsible for defining requirements and product features identify customer needs in a market-driven context. This paper studies customer need discovery in market-driven product development. The research questions are framed as follows:
1) How do product management and R&D managers identify customer needs in market-driven product development?
2) What customer need for related challenges that exist for product management and R&D managers in marketdriven product development?
The research questions are addressed through the literature and an empirical study. The literature review focuses on customer interaction in product development and customer need identification. The empirical study covers the industry practices at a managerial level through case projects in selected product development organizations. Finally, conclusions are presented after the data analysis.
Literature

Product Development and Customer Interaction
Product development transforms market opportunities into production, sales and the delivery of products [16] . Product development projects include R&D, break-through, platform and derivative projects, incremental improvements and fundamentally new products [7, 17] . Small change projects require customer interaction to acquire tacit knowledge about needs and current product shortages. On the other hand, in NPD for existing markets, customers' unmet tacit needs must be translated into features without an existing product. In NPD for new markets, customer interaction often takes place only when a prototype is available [18] . Product development can also be categorized into design by, design with and design for customers. In the design for approach, products are designed for the customers' behalf, similar to market-driven product development [15, 19] . In the design with approach, the customers can give feedback on design proposals, whereas in the design by approach customers actively participate in the design of their own product [19] . In addition to co-creation, the customers' role is also seen as active in open innovation [20, 21] .
Bidirectional communication and joint problem solving with customers enable the business to understand customer needs that are difficult to express [22] . Product users must always be considered, but other types of customers and stakeholders, also ones who are beyond the direct customers, may need to be taken into account [3, 7, 23] . A customer profile matrix with different types of customers, such as lead users close to the company, has been proposed for choosing customers to interact with [1, 24, 25] . The stakeholders also depend on the drivers of product development effort [26, 27] .
Customer Needs and Identifying Them
Customers have needs related to their problems and what products enable them to do [3, 28] . Needs depend on a situation, have different priorities, and can be identified without knowing how to address them [7, 28, 29] . In quality function deployment, a customer's need is the customer's own description of a desired product benefit [29] . Customer needs often correlate with the customer's values and behavior [28] . A deep understanding of needs helps when selecting the best technology and features for products [3] .
The literature typically divides marketing information into primary and secondary data. The former is gathered to serve a specific purpose, whereas the latter refers to existing information, which can be used to enhance market knowledge [30, 31] . The methods for gathering customer needs include interviews, observations, focus groups, becoming a user, customer advisory boards, websites, panels and groups. Furthermore, brainstorming, innovation summits, customer integration into a product development team, discussions with customers, ethnography, identifying lead users, and market surveys are used [1, 3, 6, 7, 14, 25, 29, 31, 32] .
Customer studies can be quantitative or qualitative. Quantitative research enables numerical analysis and presentation and has a good bias resistance, whereas qualitative techniques provide insights, ideas and understanding about problems [30, 32] . Qualitative techniques are commonly used in customer need identification, and a typical study includes interviewing between ten and fifty customers. More than one person should interpret the data, since it can be translated in many ways [7, 29] . The needs and problems should be expressed in the customer's language, clearly, concisely, and in a contextually specific way [3] .
Various challenges exist in customer need identification and gathering. Identifying real customer needs requires understanding real problems and what products enable customers to do [6] . Customers often cannot articulate their requirements, have unprofitable requests, are unaware of possibilities, propose incremental improvements they believe suppliers will implement, and propose the same things to competitors [33] . Obtaining tacit and complex knowledge from customers is hard, and organi-zational boundaries make it even harder [4, 34] . In business-to-business (B2B) markets, a large number of parties must be considered, such as users, deciders, buyers and gatekeepers [14, 28] . The business-to-consumer (B2C) market challenges, in turn, include having a huge number of individual customers and understanding the behaviors of different consumer groups [14, 28] .
Method
The empirical study is based on two case studies [35] . Mid-level managers were interviewed regarding their perceptions towards customer need identification and the challenges faced. The 11 managers were involved in both product management and R&D ( Table 1 ). The case companies were chosen from the information and communications technology (ICT) industry, one from the B2B market and the other from the B2C market. The companies were based in Northern Europe.
Semi-structured interviews were used to gain insights into the cases and the respondents' thoughts regarding the study's topics. The interviews lasted around one hour, and they were recorded and transcribed for analysis. The first phase of the interviews included questions on product development in the company, the case project, and its stakeholders and customers. After that, the questions specifically addressed customer need identification, which was the main focus of this study. The specific questions included the following: how were customer needs identified? Did customer collaboration take place and how? Were any systematic methods used? Were the following methods used: surveys, interviews, observation, web sites, focus groups, customer discussions and workshops, identifying lead users, becoming a user, customer integration into product development team? What were the good practices and key challenges in customer need identification?
The data analysis followed the process described in [36] . The analysis was conducted by using the qualitative 
Empirical Results
Case α
Case α is a software project from a large ICT company in a global B2C market. The project involved a software release program, starting from concept development and ending at launch. In addition, the software platform architecture of the final products was renewed. The final products were targeted to a specific consumer group, but also wider market, distribution partners, and geographical requirements were considered. Contrary to earlier projects, the product definition started from scratch, and only a core feature set was defined for sales start. In addition, work practices in product development were renewed. This entailed, for example, specifying the testing of new features already in their definition phase, and changing requirement and error database structures to support the new operation mode. The project can be considered a market-driven product development project with a large number of customers to be served. In terms of size and newness, it was considered a large-scale, radical project. The development model was based on agile principles.
Case β
Case β is a hardware and embedded software project from a large ICT company in a global B2B market. The project included the development of a new product platform to replace the current solution. The platform was used by the company's business lines, which productize final products to external customers. The final products were targeted to selected customers, but a wider market, including different technical and geographical requirements, was also considered. The product was highly complex, and therefore the development took a relatively long time. The project can be classified as a market-driven product development project with a large number of customers to be served. It represented a typical platform development project for the company, despite being somewhat larger than usual. The development model was based on concurrent engineering for the hardware and agile principles for the software.
Internal Stakeholders and Customer Need Identification in Case α
In case α, several key stakeholders dealing with customer needs were recognized. These stakeholders are presented in Table 2 . Both the product management and R&D representatives saw that the customer voice into product development came from product management. Product management, in turn, received customer input from marketing, sales units, customer account teams, and other regional contacts. These groups were seen as the key internal stakeholders for identifying customer needs. However, product management's own vision of needs was also emphasized, and co-operation with marketing, for example, was seen as a dialogue. On the other hand, R&D representatives saw that user experience teams also provide consumer (end-user) viewpoints during development, since the teams understand the product functionalities from a usability perspective and carry out end-user research.
OPEN ACCESS TI
Various methods were used for identifying customer needs. Quantitative studies had been used in the company earlier, but as one interviewee pointed out, "they mostly reflected the existing needs." Current studies were mainly qualitative, and customer co-creation had also been started with promising results in identifying future needs. In the project, the methods used for identifying customer needs included • interviews;
• market surveys;
• user studies; • observations; • web sites;
• focus groups; • workshops; • lead users; and • becoming a user.
End-user interviews in the target markets were the main method used. Different types of market and user surveys were considered valuable as well. Observations, in turn, revealed "if the user is struggling or just telling us what we want to hear". Web sites provided a source of consumer information, but were also used for internal communities and competitor information. Focus groups and workshops were also utilized to some extent, but in addition to their benefits, there was also doubt about whether individual opinions were influenced by the group. Lead users were identified in the target markets, and the employees tried to become users themselves.
Customer needs were collected mostly from consumers, and the product was introduced to the direct customers (distribution partners) only when market entry was close. The relevance of each existing customer requirement was checked in iterative discussions with stakeholders who were close to the customers. This was important, since the target was to start sales with only a minimal set of features. The requirement databases and old products were checked to identify critical features that could not be left out. In the later project stages, internal and external end-user testing, error databases, and direct customer approvals provided information on how the product met customer needs.
Internal Stakeholders and Customer Need Identification in Case β
In the interviews, four key internal stakeholders for customer needs were recognized ( Table 3) . As in case α, customer voice into product development was considered to come from product management. In addition to external customers, customer input was received from business lines and customer account teams. A systematic process for collecting customer needs already existed in the company, but some respondents pointed out that "there is also room for improvement". Product management's own "gut feeling" was seen as important, since "customer views are not necessarily very structured". The customer need identification methods included • in-depth interviews;
• customer meetings; • workshops;
• customer visits to the company; and • market reports.
Interviews were clearly seen as the main method for customer need identification; around twenty customers were interviewed for the project. Product management had selected the interviewed customers from the lead customer group defined by company management. In addition to sales volumes, product management's selections covered different types of customers, all three business lines, and various geographical and technical aspects. The interviewees included key customer representatives related to the product under discussion. The interviews were conducted by a product manager and a technical architect. In addition, meetings and workshops were organized at the customers' facilities, and key customers also visited the company to discuss their special needs. The customers' fundamental needs were seen as not changing frequently, but, for example, new types of technical trends were seen as creating new customer requirements. Market reports were used to some extent to anticipate forthcoming requirements. In addition, the company's customer needs database, which mainly included issues related to current products, was checked for future related needs. The internal customers' needs were taken into account by inviting participation from business lines, production and customer operations in the project organization. Internal discussions on needs were considered essential before the actual requirements were entered into the tools.
Challenges Related to Customer Needs in Case α
In case α, product management representatives raised various customer need related challenges. First of all, focusing on target customer needs while simultaneously fulfilling the needs of a larger customer base was considered difficult. The target markets and consumers were clearly defined, but other types of consumers with different needs were also expected to purchase the product. Moreover, while consumers had the highest priority, direct customers' needs also had to be considered. In previous projects, the company tried to fulfill too many needs, which resulted in delays and feature removals. Understanding current customer needs, reacting to feedback, and anticipating changes and future needs were seen as challenging. Furthermore, while product managers defined the customer experience, they had to rely on other stakeholders for the customer needs collection, and then interpret the provided information. One interviewee saw that a large amount of customer information exists, but "how it is used, analyzed, and put together is more based on feelings than being systematic". Distributing information about target consumers to various internal stakeholders, including software developers, was also seen as challenging. On the other hand, the product managers tried to become product users themselves, but acknowledged that they did not match the target user profile. Finally, it was pointed out that customers do not know all the possibilities, and thus product decisions cannot be based only on customer needs. The R&D representatives saw the challenges somewhat differently. First of all, understanding customer needs for technical products required many types of dialogues, and hundreds of people in different teams were involved in processing the needs and requirements. Whereas the previous projects tried to fulfill too many needs, the identification of critical customer needs was seen as difficult. In addition, turning customer needs into product features while taking technical and price constraints into account was considered very challenging. The R&D representatives also acknowledged that their needs and product use differed from the target users' needs and use. Furthermore, some developers did not use the product and features they developed. Using the product fulltime during development to simulate real use was also considered difficult. Finally, customer feedback during development came late; the reported problem could have already been fixed. The challenges are summarized in Table 4 .
Challenges Related to Customer Needs in Case β
As in case α, the product management representatives saw that focusing on the target customers' needs while simultaneously fulfilling the needs of a larger customer base was challenging. In addition, too many focus areas were considered to exist, despite management's prioritization. The customers' organizations were large and global, and had different needs even within a single organization. Needs also differed among the customers, but collecting hundreds of companies' needs was impossible. The product also had to fulfill the internal customers' (business lines) needs, but the internal customers were perceived as often unaware of their own and their external customers' long-term needs. Organizational changes during the project resulted in changes among the internal customers and their requirements. Information on customer needs was partly lost, and the information changed inside the company. For instance, one product management representative stated that customer account teams sometimes provided totally opposite answers on customer needs than the customers themselves did. Furthermore, collecting customer needs was not always considered to be systematic. On the other hand, customers were seen to Customers unaware of possibilities be short-term focused and unable to articulate their longterm needs. To avoid cannibalizing existing products, details on the future product could not be communicated early. This prevented specific discussions, and therefore customer comments and feedback were sometimes suspected to be vague. The customers' existing products also had to be taken into account. Finally, due to the long development time, the customers' needs changed during the project. The R&D representatives also pointed out many customer need related challenges. First of all, deciding which needs to fulfill and which to optimize the platform for was considered challenging. The customers' large size and global presence caused big differences in needs. The prioritization of needs was seen as missing sometimes, and internal customers were considered as focusing only on their own needs. Customers were seen to be shortterm focused and unable to articulate their long-term needs. From a platform development perspective, the needs were received late, and they were often too discrete and shortterm, representing problems related to current products in the market. The needs were thought to be based on what customers had been told and offered, and the requested solutions conflicted with the platform's goals. It was also acknowledged that information on customer needs was lost inside the company, and communication in converting the needs into requirements and technical proposals was seen as difficult. Finally, customer requirements were considered to be too detailed, and requirement definitions focused too much on the current technical implementation. Table 5 summarizes the challenges.
Discussion
This study indicates that customer need identification in market-driven product development involves many internal stakeholders, utilization of various methods, and several challenges. Table 6 summarizes and compares the key findings from the case projects.
Key Internal Stakeholders for Customer Needs
Customer need identification in market-driven product development involves collaboration with several stakeholders and utilizing many information sources. In addition, needs also differ significantly within a large customer base. Product management collaborates with various stakeholders, interprets the provided customer information, and works together with R&D in processing the needs into requirements and product features. Furthermore, product management's own vision is needed to turn tacit information into explicit requirements, because customers can rarely articulate their long-term needs. Some differences in key internal stakeholders were identified between the case projects. In case α, marketing was the organizer of the market and consumer studies and the architect of the target user profiles. Sales units obtained local customer needs, customer account teams provided direct customers' needs and facilitated collecting them, and the user experience team contributed enduser usability aspects and research to support product development. On the other hand, in case β, business lines provided internal and external customers' needs, and customer account teams delivered local market and direct customers' needs, and facilitated gathering them.
Customer Need Identification Methods
Interviews were found to be the most significant customer need identification method in both case projects. Direct customer contacts were seen as important; not only for clarifying the project's specific needs, but also to build understanding about customers overall. In addition, market surveys, reports and customer workshops were also utilized to some extent in both cases.
In case α, sufficient understanding about consumers was further aimed for with the help of user studies, observations, web sites, focus groups, identifying lead users, Table 5 . Challenges related to customer needs in case β.
OPEN ACCESS TI
Product management R&D
Diverse needs of target customers and larger customer base Deciding which needs to fulfill and which to optimize the platform for Too many focus areas Big differences in needs within and between customer organizations Deciding which needs to fulfill and to optimize the platform for; Big differences in needs within and between customer organizations; Information on customer needs is lost and changed inside the organization and becoming a user of the product under development.
Case β, in turn, involved a business-to-business market; thus, meetings with select customers were considered important.
Key Challenges
The results revealed many challenges related to customer needs. Out of the identified challenges, the diverse needs of the target customers and a larger customer base were seen as key issues from product management's perspective in both cases. In addition, anticipating and understanding the customers' long-term needs was seen as challenging. In case α, the product management representatives felt that interpreting the customer needs as provided by the stakeholders was difficult. Case β revealed a similar challenge; the customer needs information was seen as lost and changed inside the organization.
Understanding customer needs is not solely product management's responsibility; R&D must also understand these needs to ensure optimal technical solutions and the right design decisions. Identifying the most important needs that a solution must fulfill was seen as a key challenge from the R&D perspective in both cases. In case α, it was pointed out that a large number of people can be involved in processing the needs and requirements. In case β, information about customer needs was seen as lost and changed inside the organization. Finally, in case α, the R&D team's needs and product use differed from the target consumers' needs and use, which made "becoming a user" difficult. In case β, the R&D representatives saw the differences in needs within and between customer organizations to be one of the key challenges.
Theoretical Implications
The literature presents various methods for identifying customer needs for product development purposes [3, 7, 29] . However, a large customer base in a market-driven context complicates customer need identification considerably. In addition, new product development requires tacit knowledge about needs and translating the needs into product features [18] . Despite many studies on customer needs in NPD, particularly product management standpoint has been insufficiently addressed. This study provides new information on customer need identification and related challenges from a product management and R&D managers' perspective.
The results of this study indicate that, in terms of customer needs, the role of product management includes collaborating with various stakeholders to identify customer needs and, together with R&D, to further process them into requirements, technical solutions and product features. Internal and external collaboration is highlighted by [9] , and the literature also discusses the challenges related to customer need identification and gathering e.g. [4, 6, 33] . Nonetheless, this study revealed challenges that may be specific to market-driven product development. These include acquiring and considering the diverse needs of both the target customers and a larger customer base, and interpreting the customer needs information provided by the stakeholders.
Finally, the results also highlight different practices in business-to-consumer and business-to-business markets. In case α, which was from B2C market, several common methods were utilized for identifying customer needs e.g. [1, 3, 14, 25] , and the information was provided mainly by internal stakeholders. Consumer profiles were created to understand the target customers' needs. On the other hand, B2B market case β involved substantially fewer information collection methods, and the product management and R&D professionals were in contact with selected customers more frequently than in case α. The customer profile matrix [24] type of approach was used for customer selection.
Managerial Implications
Understanding customer needs is important to ensure product success in today's markets, where differentiation is increasingly difficult. However, the market-driven context poses tough challenges for managers involved in product development. First, no single customer exists who decides on the product's functionality, and needs can differ significantly between customers. It is impossible to develop solutions that tackle diverse requirements without understanding real customer needs; which needs to fulfill and which to optimize the solution for. Furthermore, a large number of people can be involved in processing the needs and requirements. A lot of interpretation is needed, and information about customer needs may be lost or changed inside the organization.
In the market-driven context, product management must effectively collaborate with several stakeholders and utilize many information sources to identify customer needs. Furthermore, product management and R&D professionals must turn the needs into the right requirements and product features. Managers ought to understand that the use of requirement engineering software tools alone will not solve the problems. A systematic way of working and effective co-operation among product management, R&D and other internal stakeholders is needed. Customer needs should not just be converted into detailed requirements, which are then thrown into R&D for implementation. Product developers must also understand the customers' needs to provide solutions that can meet diverse needs.
Recommended practices include working in small cross-functional teams during product definition and avoiding handovers between product management and R&D that are too early. In the early project phase, big teams must be avoided to ensure clear responsibilities and clarifying the customers' needs instead of just assuming what they are. Using tools, such as a customer profile matrix [24] , is recommended to ensure that customers with different needs are considered. In addition, the relevance of the customers' requirements should sometimes be questioned to reveal the real needs. Besides internal inputs, the product management and R&D professionals should aim for direct contact with external customers to acquire understanding so that they are able to develop solutions that meet a large variety of needs in a market-driven environment.
Conclusions
Meeting customer needs is a key prerequisite for new product success. However, understanding these needs is difficult, and increasingly complex global markets neces-sitate distinctive efforts to identify and gather the needs for product development purposes. Many challenges exist, especially in a market-driven context, where a company typically has a large number of customers instead of only one who decides on product functionality. This study explores customer need identification, related challenges in product management and R&D in market-driven product development.
Despite rich literature on product development and customer needs, product management viewpoint has been inadequately addressed. While differences between B2B and B2C markets exist, the results indicate that product management's role includes collaborating with various stakeholders and using several information sources to obtain customer needs. However, the needs diverge significantly in a large customer base, and understanding them requires a lot of interpretations. A number of people participate in processing needs, and information can be lost or changed inside organizations. Yet, requirement engineering software tools alone cannot solve the problems. Recommended practices include a systematic way of working and small cross-functional teams during product definition. Early handovers between product management and R&D should be avoided. In addition to internal collaboration, product management and R&D professionals should aim for some direct contact with selected external customers, not only for clarifying the real and project specific needs, but also for building overall understanding to meet diverse needs better.
The limitations of this paper include the fact that only two case projects were studied. Aside from addressing this limitation, recommended future research could include how the study findings might apply to different types of firms and industries.
